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'♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] The manufacture method of the gi-ain-boundaiy insulation type laminating ceramic condenser chaiacterized by applying 
the glass paste characterized by providing the following, and peifomiing printing difliision process of glass. The dielectric layer 
which makes strontium-titanale barium a principal component. It is ihe melting point lower than reoxidalion processing 
temperature after cany out two or more layer laminating ol'thc internal electrode by turns, obtaining a layered product, canying 
out the laminating of the above-mentioned internal electrode so that it may pull out at the edge at which this layered product 
conflicts on both sides of the above-mentioned dielectric layer by turns and the section may be exposed to it, calcinating this 
layered product and obtaining a sintered compact to this sintering body surl'ace. 

[Claim 2] Ai\er applying external electrode paste to the ends side of the sintered compact which the drawer section ol'an internal 
electrode exposed so that it may connect with the above-mentioned internal electrode cicclrically, The ghiss paste which has the 
melting point lower tlian reoxidation processing temperature is applied to the sintering body surface except this external electrode 
paste application section. The manufacture method of the grain-boundaiy insulation type laminating ceramic condenser according 
to claim I which is characterized by peifomiing reoxidation processing of a sintered compact and printing diffusion process of the 
glass to a sintered compact simultaneously with printing of the albrementioned external electrode. 

[Claim 3] External electrode paste is applied to the ends side ol'the sintered compact which the drawer section of an inlenial 
electrode exposed so that it may connect with the above-mentioned internal electrode electrically. After perfonning reoxidalion 
processing of a sintered compact simultaneously with printing of an external electrode, the glass paste which has the melting point 
lower than the above-mentioned reoxidation processing temperatui e is appHed to the sintering body surface except the 
aforementioned external electrode Ibnnation section. The manufacture method of the grain-boundaiy insulation t)'pe laminating 
ceramic condenser according to claim 1 characterized by perfomiing printing difflision process of glass. 

[Claim 4] The manufacture method of the gi ain-boundaiy insulation type laminating ceramic condenser any one publication of the 
claim 1 -3 characterized by applying the glass paste produced using the end of a glass powder whose particle size is 0. 1 -0.5 
micrometers by composition of glass consisting of Li2 0-Na2 0-Si02 or BaO-Na2 0-Si02. 
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(54) MANUFACTURE OF GRAIN BOUNDARY INSULATED MULTILAYER CERAMIC CAPACITOR 

(57)Abstracl: 

PROBLEM TO BE SOLVED: To provide a grain boundaiy insulated 
multilayer ceramic capacitor exhibiting a high moisture resistance. 
SOLUTION: The surface of a sintered compact of gi ain boundarj' insulating 
type multilayer ceramic capacitor containing sti ontium and barium titanate as 
major component is coated with glass paste exhibiting a lower melting point 



than the reoxidation temperature of the sintered compact. Then baking and 

diffusion is peifoiTned to fonn a glass difilised layer 4 on the surface ol'lhe 
sintered compact. In this way. many pores in the suiface pail of the sintered 
compact are filled with glass tlu'ough the baking and dilllision of glass in 
order to prevent tlie moisture from penetrating to the inside of the sintered 
compact even in a high humidity atmosphere and to prevent degradation of 
characteristics. 
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DETAILED DESCRIPTION 



[Detailed Description of the hivention] 
[0001] 

[The teclinical field to which invention belongs] tliis invention relates to the manufacture method of a grain-boundaiy insulation 

type laminating ceramic condenser (a multilayer capacitor is called hencelbilh). 

[0002] 

[Description of the Prior Ait] The conventional multilayer capacitor is shown in drawing 2 . For 3 1 , as for an inicnial elccuxidc 
and 33, in drawing, a dielectric layer and 32 are [ an external electrode and 35 ] overcoat films. 
[0003] First, a green sheet is produced for the sluny which added and produced the binder, the plasticizer, etc. to tlie 
ceramic-dielectric powder which n^'Ai:e. <i <:tr^nfjiinvtiiMnHte h 'Av'mm a principal component using a doctor blade method. 
[0004] Next, the paste for internal electrodes 32 which makes palladium a principal component is printed on the front face ol the 
produced green sheet. Then, two or more sheet laminating pressurization of the green sheet which applied the paste for internal 
electrodes 32 is cairied out, and a layered product is produced. Under the present circumstances, the drawer section of an internal 
electrode 32 can ies out the laminating so that it may expose to the edge where a layered product conflicts on both sides of a 
dielectric layer 31 . After cutting this layered product in a predetemiined configuration, it calcinates in predetemiined temperature 
and predetemiined atmosphere, and a sintered compact is obtained. 

[0005] Subsequently, after applying the paste for the external electrodes 33 which makes silver a principal component so that it 
may connect with the drawer section of the internal electrode 32 exposed to the ends side ol'lhis sintered compact electrically, 
reoxidalion processing of a sintered compact was perfomied with printing of the external electrode 33 in predetemiined 
temperature and predetemiined atmosphere, and the multilayer capacitor was produced. 

[0006] And the alkoxide etc. was used for the front face of the sintered compact except the fomiation section of the external 
electrode 33, and the overcoat film 35 was fonned in it. 

[0007] 

[Probleni(s) to be Solved by the hivention] However, the multilayer capacitor which makes a principal comjiDncnl the 
above-mentioned conventional strontiuin-titanate barium system ceramic dielectric >*^'j]^^ji,,^^'P|',^ i-;-^^J .sinter ing \vas low and much 
pore existed in the sintering i nside-o f-the-body section, although there is a iniuble that property degradatron vvHT ari.sc in 
moisture-pi^rioad lifeTesTaii'd the bvercoarfilm'Ms prepared in the sintering body suiface of a multilayer capacitor with 
various material, such as an alkoxide, as this cure The technical problem that property degradation could not ftilly be prevented 
occuired. 

[0008] this invention cancels this trouble, and is equal to the prolonged use in high humidit}' atmosphere, and it aims at olfering a 

multilayer capacitor with the high reliability which property degradation does not produce. 

[0009]' 

[Means for Solving the Problem] It prevents filling up with glass much pore which exists in the surface section of a sintered 
compact by applying the glass paste which has the low melting point from reoxidation processing temperature, and peifomiing 
printing division process of glass into the sint ering body surface of the multilayer capacitor to which this invention makes 
strontium-titanate barium a principal conipo nent^ a nd moisture entering into it to the sintering inside-of-the-body section also in 
high humidity atmosphere, in order to solvejhcjihpve-mentioned technical problem, and propeily degiadation is prevented. 
[0010] 

[Embodiments of the Invention] The dielectric layer to which invention of this invention according to claim 1 makes 
strontium-titanate barium a principal component, The glass paste which has the low melting point from the reoxidalion processing 
temperature of this sintered compact is applied to the sintering body suiface of the layered product which cairied out two or more 
layer laminating of tlie internal electrode by tums. Wliat applied the glass paste which is the manufacture method of the multilayer 
capacitor characterized by perfomiing printing dilllision process, and has the low melting pouM from sintcred-compacl 
reoxidalion temperature in a sintering body surface by canying out printing ditliision process The applied glass paste can fuse by 
the stoving temperature, can be spread in the sintering inside-oi-the-body section through the grain boundaiy of a sintered 
compact, and pore, and can protect between sintered-compact particles with glass, osmosis in the sintering inside-of-the-body 
section of humidity can be prevented as this result, and, thereby, degradation prevention of a sintered-compact property can be 
aimed at. 

[001 1] Invention of this invention according to claim 2 to the sintered-compact ends side which the inlenial-electrode drawer 
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si'ection exposed After applying exlemal electi ode paste so that il may connect with an internal electi ode electi ically. The glass 
paste which has the low melting point from the reoxidation processing temperature of the aforementioned sintered compact is 
applied to the sintering body surface except this exlemal elecU ode paste application section. It is the manufacture method of the 
multilayer capacitor according to claim 1 which is characterized by performing printing difllision process of glass to reoxidation 
of a sintered compact, and a sintered compact simultaneously with printing of the aforementioned exlemal clecirode paste. 
Simuhaneously with printing of the applied exlemal electrode pasie, the applied ghiss paste by pcrfomiing dillusion process lo a 
sintered compact A fluidity can increase more, and the glass composition which has the low melling point from ihc siu\ in^ 
temperature of an extemal electrode can make the sintering inside-of-the-body section able lo dilluse glass unifomily, and can 
raise the moisture resistance of a sintered compact. 

[0012] Invention of this invention according to claim 3 lo the sintered-compacl ends side which the internal-electrode drawer 

section exposed After applying extemal electrode paste and perfomiing reoxidation processing of a sintered compaci 
simultaneously with extemal electrode printing, The glass paste which has the low melling point from the reoxidation processing 
temperature of this sintered compact is applied lo the sintering body surface except the aforementioned extemal electrode 
fomiation section. It is the manufacture method of the multilayer capacitor according to claini 1 characterized by peilbmiing 
printing diffusion process of glass. Moisture resistance can be raised without allecling the propeiiy of the reoxidated sintered 
compaci, in order lo apply a glass paste to the sintered compact which reoxidation processing of exlemal electrode printing and a 
sintered compact finished and to perfomi diiliision process of glass at low temperature from an extemal electrode sloving 
temperature. 

[0013] Glass composition consists of Li2 0-Na2 0-Si02 or BaO-Na2 0-Si02, and it is the manufacture method of the multilayer 
capacitor any one publication of a claim 1 to the claim 3 characterized by using the powder of glass with a particle size of 0, 1 -0.5 
micrometers, and invention of this invention according lo claim 4 is lower than an extemal electrode sloving temperature, and 
shows the pemieabilit}' which was moreover excellent to the sintered compact. 
[0014] I operation gestall of this invention is explained below. 

(Gestalt 1 of operation) For a layered product and 2, as for an extemal electrode and 4, in drawing 1 , an inlemal electrode and 3 
are [ 1 / a glass difllision layer and 5 ] overcoat films. 

[00 1 5] First, after having made weighing capacity of the silicon oxide 3wl% and oxidization aluminum 2wi% barium-iitanale 
15wl% yttrium-oxide 5wt% niobium-oxide I0wl% of the accessoiy constituent, adding pure water and mixing with a ball mill 
stronlium-tilanate 65wt% of a principal component for 24 hours, diyness was perfomied and the charge of an admixture was 
produced. 

[0016] Ne.xt, after perfomiing temporaiy quenching for the charge of an admixture at the temperature of 1 100 degrees C for 2 
hours, pure water was added to temporaiy-quenching material, and il ground for 17 hours, and it dried after that, and dielectric 
materials were obtained. 

[00 1 7] f hen, a binder, a plasticizer, and the organic solvent are added to dielectric materials, and after kneading for 24 hours and 

considering as a sluny, a green sheet with a thickness of 30 micrometers is produced using a doctor blade method. 

[0018] The pa.sle for intemal electrodes 2 which makes palladium a principal component is printed lo the produced green-sheet 

side. Then, the 30-sheet laminating of the green sheet which printed the paste for intemal electrodes 2 is cairied out using the 

well-known laminating ceramic condenser manufacture method, and a layered product is produced. 

[0019] The produced layered product is cut in a predetemiined multilayer-capacitor configuration, and it degi'eases at the 

temperature of 1 100 degrees C among [ after fomiing a layered product I ] the atmosphere, and succeedingly, baking is 

perfomied at the temperature of 1300 degi'ees C among the green gas atmosphere of 10% of hydrogen lor 2 hours, and a sintered 

compaci is produced. 

[0020] Next, reoxidation processing of a sintered compact is cairied out lor the paste for the exlemal electrodes 3 which makes 
silver a principal component lo the ends side of the sintered compact to which ban el finishing of a sintered compact was 
perfomied and the intemal electrode 2 was exposed with printing of the exlemal electrode 3 at the lempcraiurc of^SiO degrees C 
after an application and dr>aiess and among the atmosphere for I hour, 
y [0021] Subsequently, after applying the low-melling-glass paste of 650 degrees C of melling points which make a principal*^ 
( component Li2 0:Na2 0:SiO 2= 10:20:70 which giound the pilch diameter to 0.3 micrometers lo the front face except the \ 
) extemal electrode 3 formation section of the sintered compact which was able to be printed in the extemal electrode 3, heal 
f treaunent is perfomied on il lor 5 minutes at the temperature of 800 degrees C among the atmosphere, and the glass dilftision 
layer 4 is fomied in it at a sintered compact. 

[0022] Then, bairel finishing of the sintered compact was cairied out again, afier removing the glass component adhering to 
external eleclrode 3 front face, overcoat film 5 processing was perfomied to the sintering body suiTace except the exlemal 
electrode 3 fomialion section, and the multilayer capacitor was produced. 

[0023] The obtained multilayer capacitor (A) and the multilayer capacitor which omits overcoat film 5 processing after fomiing 
die glass difllision layer 4 (B), and the conventional example (C) (what perfomied only overcoat film 5 processing lo the sintering 
body surface after the extemal electrode 3 was able to be printed) - about each sample constant temperature (85 degrees C and 
85Rli%) - moisture-proof life test held lo a constant humidity chamber for 1000 hours - canying out - the electrostatic capacit>^ 
before and behind a humidity resistance test, and the rale of change of voliage at reference cuirenl - moreover, the migi ation 
situation of the silver of the extemal eleclrode 3 was investigated, and the result was shown in (Table I) 
[0024] 
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[Table 1] 








S <t « 










(A) 


- 0. !« 


-0. 0296 




(B) 


- 0. 1« 


-0. 01« 




(C) 


- 1. 2« 


-1 1.296 




(D) 


-95. 09< 


-92.096 





[0025] As shown in (Table 1), the rate of change of electrostatic capacity and voltage at reference cuirent of the thing (A) in 
which the glass difllision layer 4 of the low melting point of this invention was fomied is vei7 small, and, moreover, silver 
migration is not accepted. Moreover, what peiformed overcoat film 5 processing to the sintering body suiiace which cslabhshcd 
the glass difllision layer 4 of the low melting point (B) can make small lliilher the rate of change of voltage at reference current. 
On the other hand, what peifomied only overcoat film 5 processing to the sintered compact (C) had the large rale oi' change ol' 
electrostatic capacity and voltage at reference cuirent, and, moreover, silver migration was accepted in some products. What 
ilirthennore omits glass difllision layer 4 processing and overcoat film 5 processing (D) has still larger rale of change, and 
migration has generated it between the intemal electrodes 2 of a sintered compact, and between the external electrodes 3. 
[0026] As shown in drawing I , while the low melting glass of applied Li2 0-Na2 0-Si02 fomied the glass difllision layer 4 in 
the surface section of a si p le red co mpact from this result, as a result of being spread in a sinlered-compacl grain boundaiy and 
filling an internal pore portion, reslstaiice to humidit}^ improves and it is thought that change of an electrical property was 
mitigated. Moreover, in order to check tfiis,*ifraTesmr^ this invention article and obserx'ing a sintered compact, the 

glass difllision layer 4 of about 200-micrometer thickness was accepted in the sintering body surface layer, and having lilled up 
with glass in the internal pore of the surface section was admitted. 

[0027] In addition, about low-melting-glass powder, if what has a particle size smaller than 0. 1 micrometers is used, production 
of a paste will become difllcult Irom a viscous limitation at the lime of kneading with a binder and a solvent. Moreover, if a larger 
thing than 0.5 micrometers is used, since the fluidity of glass will fall at the time of 800-degree C heal treatment and it will be 
hard coming to cany out difllision to the sintering inside-of-lhe-body section, it is not desirable. Fuithei-more, although 
low-melting-glass processing was perfoiTned afler printing ol'the external electrode 3 in this operation gestalt, even if it perfomis 
glass processing simultaneously with printing of the external electrode 3, it is also checked that the same result is obtained. 
Overcoat lllm 5 processing is for preventing the waterdrop which fomied the water-repellent layer in the sintering body suiiace, 
and dewed the multilayer-capacitor front face pemieating the sintering inside-ol-the-body section. 
[0028] (Gestalt 2 of operation) 

"Perfomi (the gestalt 1 of operation), and bairel finishing of the sintered compact produced on these conditions, and the pasic lor 
extemal electrode 3 which makes silver a principal component is applied to the ends side of the sintered compact which exposed 
the internal electrode 2 to the end face. After reoxidating a sintered compact simultaneously with printing of the external electrode 
3 at the temperature of 850 degrees C among the atmosphere lor 1 hour, The low-melting-glass paste of 690 degrees C of melting 
points which make a principal component BaO:Na2 0:SiO 2= 10:5:85 (wt%) which ground the extemal electrode 3 to the 
sintering body surface which was able to be printed at 0.3 mici ometers of pilch diameters is applied. Heat treatment is peifomied 
for 5 minutes at the temperature of 800 degi ees C among the atmosphere, and the glass difllision layer 4 is fomied in a sintered 
compact. 

[0029] Then, ban el finishing of a sintered compact was peiTomied, nflcr removing the glass component adhering to extemal 
electrode 3 front face, overcoat film 5 processing was peifomied lo the sintering body suri'ace except the extemal electrode 3 
fomiation section, and the multilayer capacitor was produced. 

[0030] The obtained multilayer capacitor (E) and the multilayer capacitor which omits overcoat film 5 processing aller foniiing 
the glass difllision layer 4 (F), And the thing which perfomied only overcoat lilni 5 processing to the sintering body surface after 
the external electrode 3 was able to be printed as a conventional example (G), each sample (gestalt 1 ol' operation) - 
moisture-proof life test of these conditions - canying out the electrostatic capacity before and behind a humidity resistance lest, 
and the rate of change of voltage at reference cun ent - moreover, the migration situation of the silver of the extemal electrode 3 
was investigated, and the result was shown in (Table 2) 
[0031] 
[Table 2] 
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(E) 


- 3.2% 


- 5. 396 




(K) 


- 0. 556 


- 0. 396 




(G) 


- 1. 296 


-1 1.296 




(H) 


-95. 096 


-9 2.096 





[0032] As shown in (Table 2), the thing (E) in which the BaO-Na2 0-Si02 glass dilllision layer 4 of this operation fomi was 
fonned, from the case of Li2 0-Na2 0-Si02 glass Electrostatic capacity, Although the rate of change of voltage at reference 
ciurent is a little large, a bird clapper turns out that utilization is fully possible conventionally in elegance (thing (F which 
perfomis overcoat film 5 processing to the sintering body surface which was veiy small compared with G) and fomied the glass 
dilllision layer 4). 

[0033] As BaO-Na2 0-Si02 applied glass was shown in drawing 1 like (the operation fomi 1 ), while Ibmiing the glass dilTusion 
layer 4 in the surface section of a sintered compact from this result, as a result of being spread in a sintered-compact grain 
boundaiy and filling an internal pore portion, resistance to humidity improves and it is thought that change of an electrical 
propeit}' mitigated. Moreover, in order to check tliis, as a result of grinding this invention article and obsen'ing a sintered 
compact, the glass dilllision layer 4 was accepted in the sintering body surface layer, and having filled up with glass in the pore of 
the sintering inside-of-the-body section was admitted. 

[0034] While making a sintering body surf'ace layer precise from the above result by fomiing the glass dilUision layer 4 of the 
melting point lower than the stoving temperature of the external electrode 3 in ihe stronlium-litanatc .system multilaycr-capacilor 
sintered compact which is inferior in a degree of sintering, il can fill up with the glass which diffused inlemal pt)rc, ihc i cliahlc 
multilayer capacitor excellent in resistance to humidity can be ollered, and it turns out that utility value is industrially high. 
Moreover, it is for considering so that the glass with which perfonning printing difllision process llised the glass which has the 
melting point lower than the stoving temperature of the external electrode 3 by the stoving temperature may increase a lluidit}' and 
it may fully be spread in the sintering inside-of-the-body section. In addition (Table 2), although (H) has fomied neither the glass 
difllision layer 4 nor tlie overcoat film 5, il is a property. 
[0035] 

[Etfecl of the Invention] By applying and canning out printing dilTusion process of the glass which has the melting point lower 
than the stoving temperature of the external electrode which forms a strontium titanale in the edge of the sintered compact of the 
multilayer capacitor made into a principal component above according to this invention, the surface of a sintered compact can be 
turned precisely, it can fill up with the glass which difllised the pore of the sintering inside-of-the-body section, and the reliable 
multilayer capacitor which was excellent in moisture resistance with this can be oflered. 
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